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Introduction

Integrated Databases at Bayer

« Dedicated department for more than 30 years
* Focus on Phase Il to IV interventional clinical trials

« For regulatory purposes
(Integrated Summary of Safety,
Integrated Summary of Efficacy,
Health Authority requests),
but also publications

« Using SAS to create integrated databases on compound level
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Introduction

How to find and analyze biomarkers not stored in the clinical database of a study?

The problem:

 Not all biomarkers are stored in the clinical database

« There are bio samples still available after study closure for some time and
therefore the possibility to measure new biomarkers

How can these additional biomarkers be found and analyzed in conjunction
with the clinical database?
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Portal For Translational
Data Integration



Data

3 Data Sources

[—F—— —— — —— ————— e — —

/ Clinical parameters, including the age, weight and height

/ of a patient.

’ Study parameters, such as the study drug, dosing regimen,
/ targeted disease and number of subjects.

/ Molecular biomarker data, including: mutations, gene and
/ protein expression profiling.

H Sample attributes, including the tissue (blood/tumor), expiry
/ date and availability.
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Clinical study
database (tosca)

Biomarker Original
Data Archive (8vpa)

Long-term storage
Sample data (esample)
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PORTIN — source data types
Molecular Biomarker Data NG

RNA / miRNA

digital PCR (Beaming) microarray immunohistochemistry
DNA targeted sequencing (NGS)| | PCR-quantitative multiplex immunoassay/
mixed methods of DNA assay (gPCR) ELISA

Small Molecules
liquid chromatography
mass spectrometry

situ hybridization
flow cytometry

Sample Data

Sample data

Vial Status Visit

substance sampled_date / time
study no expiry date
screening_no sample_caretaker

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| sample_label sample type |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

AE Adverse Events EG Electrocardiogram SU Substance Use XB Biomarker Investigations

CE Clinical Events EX  Exposure SV Subject Visits XI Invalidity Reason

CM Concomitant Meds FA  Findings About Events or Tl Trial Inclusion / XL Cardio-Pulmonary Function Assessment
Interventions Exclusion Criteria

CO Comments LB Laboratory Data TS Trial Summary XP Sponsor Procedures

DM Demographics MH  Medical History TV Trial Visits

DS Disposition PC  Pharmacokinetic Concentration |VS Vital Signs ADTTE Time-To-Event Analysis Dataset

DV Protocol Deviations QS  Questionnaires XA Adjunct Therapy

—_———— e —
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PORTIN Data Upload Process

Study ID Study ID Study ID Study ID Study ID
12568 12568 12568 12568 12568
csv xls dat txt xlsx

Study ID
12568 5‘1";’5"6;
xIs csv

T}

System Tasks:

TOSCA, BMDA, eSample: Data Sources
TAMR: Data Integration
TopBraid EDG: Curation & Ontologizing
PORTIN: - Data Mapping & Merging

- Analysis & Visualisation

'»
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Topﬂ EDG

Study

1256¢ study 1D
xIs | 12568
xlsx

e
Q)sam(’\

merapeut ’.\ Clinical Trials
e, i

Analysis & Visualisation




= Portin Data Upload from Tosca
Data pushed via SAS

=& tamr_transfer

E}lb study_transfer Programms to run the transfer of Tosca Data to tamr for the portin project
=t dm
# prod final data and programs
=5 pre_prod (default test area) 211=%macro tamr_add_study gms(
=D codelist _ -7 -
=5 data 212 exec=0,
= 5 docum 213 mode=deladd,
=D metadata 214 . _
= metadata_jreview Pr]=,
=5 pgms 215 stdy=,
=0 committee -
& external 216 addtags—,
= general 217 dm_db=prod,
=0 versions —
5 GH Test.sas 218 statTdb prod,
smstudy.sas 219 ds_list=,
41 tamr-dataset-inventory.sas 220 pathrep=
4 tamr-dataset-upload-update.sas i
%) tamr-get-transformations.sas 221 use_fmts=1,
41 tamr-study-report.sas 299 add fmts=0,
% tamr-study-upload-all.sas T
% tamr-tlf-upload.sas 223 tmt_db=,
4 test-tamr.sas 2924 md db=,
%) upload. N
iploacises 225 | fmt_cols=,
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PORTIN Data Upload from BMDA

Data pulled via Python script

i

BMDA Server

Python Irodd
client

/Il PORTIN - Next Level of Integrated Databases /// September 2019

1. Call iRods
2. Transform
3. Call Tamr API

for Upload

Tamr
API

Python Script

Tamr Server




s Tamr

0 dnasdm Datasets SchemaMapping Unified Dataset AllDatasets % JG
S I dnasdm  Datasets SchemaMapping  Unified Dataset All Datast
C L
DNA-SDM (1,000 records, 97 attributes) TRANSFORMATIONS
This is a sample of 5 source datasets. Choose which datasets to preview or view all records.
Sh Update Unified Dataset Cancel changes l
- [= i : i )
[ ; CrEnte StTRNne | | Hide transformations I v TRANSFORMATIONS FOR INPUT DATASETS’
] ) ) ) I
origin_sour. .. origin_entit. .. tamr_id BMDA_FILE. .. COHORT COMM COSMICID EPOCH FILETYPE_T... ORRES_temp PA! Preview without any transformations.
i I I I I - I
> a — @ Script 1| - Cleanup genenan—
12871 DNAcsv 4846 221667086411... 12871 DNAcsv null COSM532 null null H oA T
» a *
_ ‘ , 2 samples: select*, 1.
12871_DNAcsv 633 -54071356907...  12871_DNA.csv null COSM760 null nul 3| use :
> a
» o 12871 DNAcsv 3205 638107974801... 12871 DNAcsv  null null COSM764 nul "'16553_LB_201512:
eted Genes_toload;
» a 12871_DNAcsv 5414 758181731056...  12871_DNA.csv COSM516 nul 4 genes:select *,
,a array(replace_all(ge*
12871 _DNAcsv 4775 -29413595119...  12871_DNA.Csv null null COSM516 null null nul '[0-92-2AZ: ]+, ") 2
» a -
12871_DNAcsv 2427 527387634242...  12871_DNA.csv null COSM517 null nul as temp; .
> a 5 use samples; B
12871_DNAcsv 4257 -37911567240...  12871_DNA.csv null null COSM522 null null nul 6 samples_genes: ful:
> a with genes on temp,
» o 12871 DNAcsv 2792 295174195953...  12871_DNA.csv null COSM763 null nul genes.temp; :
, ) ) ) 7 select*, :
» a 12871_DNAcsv 2350 447300754619...  12871_DNA.csv COSM522 wl 8 genes Gene as XBGE,
> a 12871_DNA. 1192 -56236065788...  12871_DNA. COSM774 null nul e
-DRACsY —DRA.Csv v TRANSFORMATIONS ON UNIFIED DATASET :
12871 _DNAcsv 4991 662810090834...  12871_DNA.csv null null COSMT775 null null nul )
- QSC"Pt 1| --fill these fields dow
12871_DNAcsv 3778 -56382536942...  12871_DNA.csv null COSM518 null nul rows by XBEXTID
2 window max(get(XBI
12871 _DNAcsv 3314 872422036399...  12871_DNA.csv null null COSMT775 null null nul as XBREFID,
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# TopBraid EDG for Ontologizing and Data Curation

Tamr

Standardization process and

Look up

Variable

Ontology ID

Variable

External
ontologies

used

Parent IRI

Ontology class
name

PSRTIN

Mapping process

rearrangement of columns
DM SEX SEX_ONTID 1. PATO http://purl.obolibrary.org/ | Thing - quality - Sex
data file obo/PATO_0000047
00000000k 00000000 ooococcal DM RACE RACE_ONTID 1. NCIT http://purl.obolibrary.org/ | Thing - Quality - Race
obo/NCIT_C17049
Generating a
reduced
data file
| Field2  Ontology D |
DM ETHNIC ETHNIC_ONTID 1. NCIT http://purl.obolibrary.org/ | Thing - Quality -Ethnic
I \ obo/NCIT_C16564 Group

Upload of a two column data file

100000
JOORKXXXXXXX XXXXXXXXXKX 100001 XRXXXXXXXXX
100002
XXOOOOOKKXX 100003
JOORKRXXXXXX XIOOKKXXXXX 100004 XRRRXKXXXKX
100005
XXOOOOOKKXX 100006
JOORKXXXXXXX XIXXKRXXXXX 100007 XIXXKKXXXXX
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Portin
The Web App

<« > C o

‘ ® & https://portin.intranet.cnb/SDIS/Service.svc/SDIS/0/90?CrplD=0

ooo ﬁ‘ ‘ Q Suchen

£ Meistbesucht (@) Getting Started ) Latest Headlines 3 Aktuell - FAZNET Tamr

In @ =

@ Bayer

[«| |A1 AND B1 AND C1 E Save Criteria|| No. of Results: Studies-1; Subjects-1 —~
—_— L=4
Results Cluster =] study view |
&z | | ¥ [Apply Fitter | % Clear Filter H
= [E] [_] l | ©Hep @Cross Study Viewer v | Open Documents |~ | |&aIGO | Type to fitter the studies | % Export
) 1 Study Drug A
3 Study Objective(s) O . . . Subjects WL
) 1 Trial Phase Study ID ProjectiD A Study Title Study Drug Disease Subjects Biological
Matched Samples
) 1 Project ID Available
|:| 19092 194612 Single dose, open- Finerenone 10f20 10of1
(¥ v
< > Totalrowue:- 4 —
> v
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R API for PORTIN

R package for connecting R with PORTIN backend

File Edit Code View Plots Session Build Debug Profile Tools Help

O - ORl| 2~ B S| A ! ~ Addins ~
© | app.R © | interactive.R @ | interact.Rmd “ | bmda.py © | testbmda.R
" Filter
“ STUDYID UNIQUEID TrialPhase CompoundName
1 12876 2088 Phase | Trial Copanlisib
2 16553 2089 Phase Il Trial Refametinib
3 9900012 2090
4 14905 2091 Phase I/1l Trial Refametinib,Gemcitabine
5 15734 2096 Phase | Trial PI3Ka/AY Balanced Inhibitor
6 14723 2098 Phase | Trial Vilaprisan

© | AdjustingStratified2terocel.R ©'| demoPORTIN.R* s -

Indication

Advanced cancer

KRAS OR NRAS MUTANT UNRESECTABLE OR METASTATIC ...

Chronic Kidney Disease

Determine the maximum tolerated dose and the efficacy ...

Study Part A: Advanced solid tumors,Study Part B: Locally...

Treatment of uterine fibroids

<

Showing 1to 7 of 77 entries

Console  Terminal

V:/test2/
ropr myeT g e -
>

> Tibrary("XbiomarI™)

> MachineName <- "https://portin.intranet.cnb"”
> Xbiom.Login(MachineName, u, pw)

[1] "successfully Togged on"

> 5 = Xbiom.Listofstudies()

[1] "Fetching next batch, Total number of batches fetched
[1] "PROCESSED ALL THE BATCH"

> View(s)

source("helpfuns.r™)
u<-"antigoni.elefsinioti@bayer.com"
pw=Sys.getenv("password")

Tibrary("xbiomapP1™)

MachineName <- "https://portin.intranet.cnb"

Xbiom. Login(MachineName, u, pw)

[1] "successfully Togged on"

> 5 = Xbiom.Listofstudies()

[1] "Fetching next batch, Total number of batches fetched
[1] "PROCESSED ALL THE BATCH"

> View(s)

VVVVVVY

StudyTitle

Phase Ib trial of the combinatior ~
A PROSPECTIVE, SINGLE-ARM, M“f
German Chronic Kidney Disease

A multi-center Phase | / Il study ¢
An open-label Phase | dose-escz

A multi-center, randomized, dou v
>

=0
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PORTIN Journey

An idea becomes part of the business organization

X X

Proof of Concept System Stabilization

Go Live
/" Extend functionality to
cover use cases of one

additional Therapeutic Area
/- API with full query flexibility

/' 1dentify and conduct first
use cases

/" Build cross-study cohorts

/" Consider biosample

availability
2 Therapeutic Areas (ONC,

CV)

%+ 8 Studies, 2.900 subjects,
12.000 samples

%+ 25 data domains

“+1 Therapeutic Area (ONC)

%2 phase lll studies
(Regorafinib)

%15 data domains

%

Data Volume &
Bulk approach
// Realize first benefits

/" Support all Therapeutic Areas
/" Consider additional use

cases

++3 Therapeutic Areas
(ONC,CV,GT)

“*Pre-clinical research (DiGe)

“»Early Development (TOX)

77 Studies

A

X

Full business adoption

// Found Product Owner for

/" PORTIN
/" BMDA

/" TAMR

// Governance Processes

defined

2016

16

A&

2017
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Conclusion

« PORTIN provides harmonized, exploratory and selected clinical data to enable data insights

« Portin is a one-stop-shop where you can easily explore data from Bayer-sponsored legacy
clinical trials for the benefit of your scientific hypothesis, research project or upcoming new

trials
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Thank you!

Questions?
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joerg.guettner@bayer.com




